Abstract: Th e purpose of the paper is to investigate the relative technical effi ciency of the agricultural sector in the European Union (EU) using the Data Envelopment Analysis (DEA) during the period 2007-2011. Th e authors investigated efficiency using both the input and output-oriented models with the assumption of a variable return to scale. Th ey looked for causes of ineffi ciency and made recommendations for ineffi cient agricultural sectors. Th e results show that, in average, the EU agricultural sectors performed effi ciently, as evidenced by the relatively high value of the average input and output efficiency. Th e effi ciency of the EU agricultural sectors had changed over the past few years, and in both models the effi ciency has generally decreased over time. As the main source of ineffi ciency was labelled the input "total utilised agricultural area" and as the strength with a positive impact on effi ciency, there was labelled the "crop output. " By calculating the optimal values for the input and output variables for ineffi cient agricultural sectors, it has been found that for the effi cient production of a given quantity of outputs, it was necessary to reduce the value of the in put "total labour" in average by 6.18%, the "total utilised agricultural area" in average by 14.45% and the "total assets" in average by 5.93%. In case of the output-oriented model for effi cient use of a given quantity of inputs, the agricultural sectors should produce up to 111.85% of their crop output and 113.41% of their animal output.
doi: 10.17221/107/2014-AGRICECON Agriculture has been playing and will continue to play a vital role for humanity, because the human welfare depends on the amount and stability of agricultural production, as determined by crop yield and cultivated area (Garibaldi et al. 2011) . The agricultural sector is one of the economic sectors that still have the European Union policymakers' attention. The European Union (EU) agricultural sector is continually undergoing structural changes, which have significantly impacted the efficiency and productivity growth not only in the agricultural sector, but also in the economy as a whole.
In the today's highly competitive environment, efficiency is one of the most frequently applied terms to help identify the strengths and weaknesses of the evaluated units. The evaluated units can be firms, national economic sectors, or the entire economies of the evaluated countries. This study is trying to analyse efficiency, which assumes that the evaluated units are doing things right, as determined by the relationship between the consumed inputs and the produced outputs. However, this evaluation should be accomplished through a more detailed analysis. The Data Envelopment Analysis, or the DEA, is one of the available tools that have become very popular in many sectors for assessing efficiency. The advantage of the DEA is its ability to handle multiple inputs and outputs.
This study aims to address the following objectives: to define the concept of efficiency, to analyse the efficiency in the agriculture of the EU countries during the years 2007-2011, and to make recommendations for increasing the efficiency of the inefficient EU agricultural sectors. Along with these objectives, this paper seeks to address the following research questions:
(1) Is the agricultural sector of the EU performing efficiently? (2) Has the efficiency of the EU agricultural sector changed over the last several years?
doi: 10.17221/107/2014-AGRICECON (3) What are the main sources of inefficiency, and is there a way to improve efficiency of the agricultural sector in the EU?
The answers to these questions may be beneficial to three main constituencies. The knowledge of the level of efficiency is important to agricultural firm managers, since it reflects the quality of daily operations in utilising inputs and outputs, and other decisions can be based on this knowledge. Policymakers are the second group that may benefit from this information, because they can use it to compare the agricultural sector's performance before and after any regulatory changes took place, and consequently they can evaluate if the changes were beneficial to the agricultural sector or not. Finally, researchers can also benefit from a paper analysing the efficiency of the agricultural sector. They can use the previous studies in this area to observe a gradual development in the measuring techniques of efficiency, which may enable them to identify gaps in the research.
LITERATURE REVIEW
In the modern society, a number of approaches exist for defining efficiency. Our definition is based on a study by Farrell (1957) , who proposed that a firm's efficiency has two components: technical efficiency and allocative efficiency. Technical efficiency reflects the ability of the firm to obtain the maximal output from the given set of inputs. Allocative efficiency reflects the firm's ability to use the inputs in optimal proportions, given their prices and production technology. These two types of efficiency are then combined into the overall economic efficiency, which can be examined from the perspective of an input or an output-based model. We can also talk about the overall cost efficiency (input perspective) or the overall revenue efficiency (output perspective). The Farrell's paper led to the development of many approaches for measuring the input and output efficiency. The most important ones were the Stochastic Frontier Approach (SFA), created by Aigner et al. (1977) , and the Data Envelopment Analysis (DEA) developed by Charnes et al. (1978) .
Methods for the efficiency measurement can be divided into a number of groups. The earliest techniques, which used to measure efficiency through the ratio analysis, examined the financial statements of the evaluated units and compared them with a benchmark. Parametric methods, which include the Stochastic Frontier Approach (SFA), the Thick Frontier Approach (TFA) and the Distribution Free Approach (DFA), are used to measure economic efficiency. Nonparametric methods, which include Data Envelopment Analysis (DEA) and the Free Disposal Hull (FDH), are used to measure technical efficiency. The fourth group addresses the multi-criteria decision problems, which are described by a set of alternatives, a set of evaluation criteria, and by the links between the criteria and alternatives. A decision maker enters the basic information about criteria and alternatives to formulate a multi-criteria model. This model has the option to enter the additional information the investigator may have failed to state explicitly, which would not have been included in the basic model. The next group, the Balanced Scorecard (BSC), was described in a paper by Gavurová (2011) as a system, which reacts to the criticized explanatory ability of the value criteria for measuring the performance of an enterprise. What distinguishes the Balanced Scorecard system is that it extends and links the performance measurements of purely financial indicators to indicators from other perspectives of the enterprise's activity. The correct construction of measurements for a company's strategy is to tip its strategic priorities, and by the means of a causal-subsequent connection, it is possible to tip the way for the strategy realization. Gavurová (2012) and Šoltés and Gavurová (2013) showed that besides many positive responses to the implemented BSC systems and their contributions to effective measurements and performance control in companies, negative experiences were also observed, citing an insufficient contribution of the BSC, the dissatisfaction with the system, and the failure. This suggested that the BSC system was not functional without some modifications, therefore the authors tried to identify the problematic areas of the BSC system implementation and to propose possible solutions for overcoming these problems using the MICMAC method (Matrice d'Impacts Croises Multiplication. Appliquee a un Classement, in English the Cross-Impact Matrix).
The purpose of this paper is to investigate the relative technical efficiency of the agricultural sector in the European Union countries using the Data Envelopment Analysis (DEA). Table 1 The purpose of this paper was to investigate the levels of technical efficiency in the agricultural sector of the MENA countries by using the DEA and SFA approaches in [2007] [2008] . The results showed that the total highest average technical efficiency was reached using the BCC model, then using the CCR model and the lowest efficiency was reached using the SFA model. The best performance in both models was related to Qatar. Furthermore, the empirical results indicate that both the parametric and non-parametric methods provided the same rank for countries. However, in all cases the SFA results were lower than those found by using the DEA, which suggests high levels of random error in the data.
doi: 10.17221/107/2014-AGRICECON of the economy in the evaluated country, based on the method he/she selected. The Data Envelopment Analysis (DEA) is a nonparametric approach for the frontier estimation. Basic models are discussed in the works of many authors, and they are applied in many areas. In the Slovak and Czech Republic, the DEA models have been used to measure the efficiency of financial institutions, for example in the work of Stavárek (2006) , Jablonský and Grmanová (2009); Stavárek and Řepková (2012) . The DEA was also used to measure efficiency in other areas. For example, Dlouhý et al. (2007) used the DEA to measure the efficiency of hospitals. They analysed 22 Czech acute-care hospitals using a constant return to scale and a variable return to the scale model. Also Koróny and Gavurová (2013) used the DEA analysis as an indicator in eight Slovak regions with the oneday healthcare during 2009-2011. Separately, they evaluated the efficiency from the viewpoint of the patients who were under age and from the viewpoint of the patients over 18. The DEA models can also be used to measure the efficiency in education. Lima (2013) employed the DEA to describe the evidence of the functioning and the dynamics of labour markets, and to evaluate the efficiency in the use of knowledge as a strategy for increasing growth in the PIGS economies. Jeck and Sudzina (2009) applied the DEA models directly to evaluating the relative efficiency of the departments of Slovak universities. Another area of application is evaluating the efficiency of public transportation. Kráľ and Roháčová (2013) used an input oriented slack-based model under the variable return to scale to measure the efficiency of transport companies in the Slovak Republic. Finally, there are many other areas where it is possible to apply the DEA method.
After reviewing the studies dealing with the application of the DEA for measuring efficiency in the Slovakia and Czech Republic, we have concluded that there is a lack of such studies in agriculture. The question of the scale efficiency was examined in the work of Bielik and Rajčániová (2004) . They examined the relationship between the farm size and the efficient land use as a basic production factor. Their research has been done on a selected sample of agricultural enterprises in the Slovak Republic. The DEA approach allowed them to investigate the difference in efficiency of 110 agricultural enterprises Bielik et al. (2010) performed an analysis of the return to scale on the basic industry enterprises in Slovakia. During the whole analysed period (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) , there was estimated the most numerous group of companies which occurred in the area of decreasing returns to scale. This confirmed that the total input exploitation in agricultural companies was not profitable, because in comparison with the production inputs, lower profits were reached. On the basis of these results, it was not possible to estimate which inputs were indispensable for the optimal performance (for a more specific estimation, it is necessary to apply the non-radial DEA methods), despite the fact that the low measure of input profitability was confirmed.
Bielik and Hupková (2011) measured the technical efficiency of agricultural basic industry subjects in the Slovak Republic during the period 1999-2007, and they identified a developing trend. They found that since 2001, when the technical efficiency reached its highest level, there was a marked decline in the technical efficiency. Based on their results of the technical efficiency measurements, they expected to see a widening gap between the companies in the future.
The question of the technical efficiency was also examined in the work of Čechura (2010) . According to Čechura (2010) , the technical inefficiency is a significant phenomenon in the Czech agriculture. The average level of the technical efficiency is around 90% for Czech agricultural companies. Jánová et al. (2012) discussed the possibility of applying the DEA in the bankruptcy prediction models in the field of agribusiness. They collected their primary data set on the Czech agriculture firms' financial performance, then they applied a DEA based model, and they evaluated the obtained results and discussed the predictive power of these approaches in the agriculture industry.
METHODOLOGY
This study is trying to analyse efficiency, meaning that the evaluated units (DMU) are doing things right, and it examines this mainly by looking at the relationship between the inputs used and the outputs produced. However, such evaluation requires a more thorough analysis. The Data Envelopment Analysis, or the DEA, is one of the available tools, which have become very popular in many sectors for assessing efficiency, and it has the advantage of being able to handle multiple inputs and outputs.
The basic DEA model developed by Charnes et al. (1978) was based on the assumption of the constant return to scale. This basic model has been modified by Banker et al. (1984) to be based on a variable return to scale. Both these DEA models have been created in both forms -the input and output-oriented.
In this study, the units of analysis are agricultural sectors. Consider n agricultural sectors (DMU j , j = 1, 2, ..., n), each consuming m different inputs (x ij , i = 1, 2, ..., m) to produce s different outputs (y rj , r = 1, 2, ..., s). The matrix of inputs is marked as follows X = {x ij , i = 1, 2, …, m; j = 1, 2, …, n} and the matrix of outputs Y = {y rj , r = 1, 2, … ,s; j = 1, 2, …, n}. Since the used inputs and the produced outputs have different levels of significance for each agricultural sector, they have different weights. The advantage of a DEA model is that the weights of the utilized inputs and the produced outputs are the result of solving an optimization of a linear programming problem, and they are not based on a subjective perception. The optimal weights are obtained by solving the following mathematical programming problem: Imperfect competition, financial constraints, control steps, and other factors can cause the DMUs not to operate at their optimal size. A DEA model that allows calculations with a variable return to scale has been developed to overcome this problem. This model is called the BCC model (Banker, Charnes, Cooper) . The DEA models (CCR model or BCC model) can be based on inputs or outputs. The input-oriented models make recommendations regarding how the inefficient units can achieve efficiency in the form of reductions on the input side. The output-oriented models require an increase on the output side to achieve efficiency. The efficiency of a particular DMU q can be obtained by solving the linear programming programs. The input-oriented model with slack variables, which assumes a variable return to scale (BCC model), can be defined as follows (Coelli et al. 2005 Performing a DEA analysis requires solving n linear programming problems in the above form, one for each DMU. The DMU q is termed fully efficient if and only if the optimal value θ q = 1 and all the slack variables are equal to zero. If θ q = 1 but the slack variables are not equal to zero, we can talk about the "pseudo-efficiency". If the slack variables are equal to zero but θ q < 1, then the value θ q signals the inefficiency. This inefficiency can be eliminated by a proportional (radial) reduction in all inputs of the DMU q by (1 -θ q ) 100%, and thus a shift on the efficiency frontier can be achieved. If the slack variables aren't equal to zero and θ q < 1, the nonradial shift expressed by slack variables is necessary to achieve efficiency.
DATA DESCRIPTION
This section gives the description of the data used for the measurement of the technical efficiency. The dataset used for this paper was obtained from the database published annually by the Farm Accountancy Data Network (FADN). The FADN is an instrument for evaluating the income of agricultural holdings and the impacts of the Common Agricultural Policy. It consists of an annual survey carried out by the Member States of the European Union.
The summary and definitions of both input and output variables are described below. In our analysis, three input variables and two output variables were used. Three main sources were used as the input variables: labour, land and capital. Two main outputs in the agricultural sector were used as the output variables: crop output and animal output. We report the descriptive statistics for these variables in Table 2 .
The first input, labour, was measured by the "Total Labour Input" expressed in the Annual Work Units (full-time worker equivalent). The second input, land, was measured by the "Total Utilized Agricultural Area" expressed in hectares (Ha). The last input variable, capital, was measured by the "Total Assets," which are in the ownership of agricultural holdings expressed in EURO. The total assets were calculated as the sum of the fixed assets and current assets, while the fixed assets were defined as the sum of farm buildings, forest capital, buildings, machinery and equipment, and breeding livestock, all expressed in EURO. The current assets were defined as the sum of non-breeding livestock plus the turn-over capital, expressed in EURO. The first output was measured by the "Total Output Crops and Crop Production" (sales plus the intermediate consumption and own consumption), expressed in EURO. The second output variable was measured by the "Total Output Livestock and Livestock Products" (livestock production, plus change in the livestock value, and animal products), expressed in EURO.
EMPIRICAL ANALYSIS AND RESULTS
The aim of the study was to investigate and compare the relative technical efficiency of agricultural doi: 10.17221/107/2014-AGRICECON production in 27 European Union countries during the years 2007-2011, and to propose recommendations in order to increase the efficiency of the inefficient EU agricultural sectors. The term "relative" efficiency refers to the achieved efficiency of evaluated agricultural sectors within the group and given the criteria used (input and output variables). The term "technical efficiency" reflects the ability of an agricultural sector to obtain the maximal output from the given set of inputs. In addition to the "technical efficiency", we can encounter the term "overall economic efficiency" in the literature. This type of efficiency can be estimated when the price data are available. Then we can talk about the overall cost efficiency (input perspective) or the overall revenue efficiency (output perspective).
In our study, we analysed the relative technical efficiency of agricultural sectors through the basic DEA models using the criteria described in the previous section. The analysed EU member states included: Austria, Belgium, Bulgaria, Cyprus, the Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Lithuania, Luxembourg, Latvia, Malta, the Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, and the United Kingdom.
To analyse efficiency, we used both the input and output-oriented models with the assumption of a variable return to scale (BCC model), which overcame the need for the perfect competition, since we are aware that the presence of the imperfect competition, financial constraints, control steps, and other factors can cause the agricultural sectors not to operate at their optimal size. The efficiency scores in this study were estimated using the computer program "EMS" provided by Scheel (2000) . The average technical efficiency calculated using the input and output-oriented BCC model for all of Figure 1 . We pooled the cross-country data and used them to define the common best practice efficiency frontier for each year. Figure 1 shows the results for the average input and output efficiencies obtained relative to the whole sample during the analysed period. Both models show that the efficiency of agricultural sectors has generally decreased over time. The average input efficiency at the beginning of the analysed period was 95.96%, indicating that the agricultural sectors had to improve their efficiency in average by 4.04%. This efficiency slightly rose to 96.17% in 2008, indicating a decreasing room for the efficiency improvement (3.83%). Since 2008, the average input efficiency decreased to reach its minimum in 2010. In that year, the average efficiency for all agricultural sectors was 93.08% (the room for the efficiency improvement was at its peak, 6.92%). In the last year, the average input efficiency increased slightly to 93.23%. The average output efficiency was considerably lower than it was in the input-oriented model. In the case of the output efficiency, we can observe the same trend. It is possible to detect an improvement in the average output efficiency between 2007 and 2008. The highest output efficiency was reached in 2008 (92.16%) . From this year onward, the average efficiency decreased, reaching its minimum in 2010 (87.56%). In the last year of the analysed period, the average output efficiency increased slightly to 87.73%. The next table shows that the highest efficiency was obtained in 2008, which means that during that year the agricultural sectors were most efficient in their management of inputs and outputs. Since then, the average efficiency decreased. A greater variability was observed in the output efficiency. The output efficiency fluctuated from the 43.91% (2008) The level of the relative technical efficiency was calculated separately for each country. The results from the input and output-oriented BCC models for the analysed European Union countries are presented in Table 3 . Table 3 shows that 13 agricultural sectors were marked as relatively technically efficient in both models during the whole analysed period (Belgium, Denmark, Greece, France, Hungary, Ireland, Italy, Malta, the Netherlands, Romania, Finland, Sweden, and Slovakia). "Relatively" means that these agricultural sectors were efficient within the analysed group of countries, taking into account the specified input and output variables. If other variables were used for the analysis, or if we changed the number of the analysed countries, the results of the efficiency measurements could be quite different.
In the analysed sample, we can also find countries, which were marked as relatively efficient at the beginning, but during the analysed period, they lost their efficiency and became inefficient. The agricultural sectors in Bulgaria, the Czech Republic, and Latvia belong to this group. On the other hand, the agricultural sectors in Estonia and Finland moved from the inefficient group to the efficiency margin.
The lowest efficiency was reached mainly in by the agricultural sectors in Slovenia and Poland. The agricultural sector in Slovenia reached its minimum values in both models for 2007, 2008 and 2010 ; and in the output-oriented model also for 2011. The Polish agricultural sector reached its minimum in both models for 2009; and in the input-oriented model also for 2011.
The Spainish agricultural sector was markedly more efficient in its use of inputs than in its production of outputs. This can be seen from the values for the input and output efficiency, which show that the Spanish agricultural sector reached a higher level of the input efficiency. The same situation, namely the higher input efficiency, can be observed in other inefficient agricultural sectors like those of Cyprus, Germany, Lithuania, Luxembourg, Austria, Poland, Portugal, Slovenia, and the United Kingdom. The opposite trend, i.e. a higher output efficiency, can be seen in the Czech agricultural sector. This was the only agricultural sector, which was more efficient at producing its outputs than at using its inputs. One of the important advantages of the DEA analysis is its ability to identify the potential areas of improvement for the inefficient agricultural sectors. The input-oriented model gives recommendations for the inefficient agricultural sectors to achieve efficiency in the form of reductions on the input side.
The output-oriented model requires increases on the output side for achieving efficiency.
Over the whole analysed sample, we found that to improve the input efficiency, it was necessary to reduce the value of the "Total Labour" in average by 6.18%, the "Total Utilised Agricultural Area" in average by 14.45%, and the "Total Assets" in average by 5.93%. This means that to achieve an efficient production of the given quantity of outputs, the agricultural sectors should use only 93.82% of their France 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Hungary 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Ireland 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Italy 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 Romania 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Finland 98.51 93.25 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 Sweden 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 Slovakia 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 In case of the output-oriented BCC model, it was necessary to increase outputs to become efficient using the given inputs. In the whole analysed sample, we found, that for the improvement of the output efficiency it was necessary to increase the "Crop Output" in average by 11.85% and the "Animal Output" in average by 13.41%. This suggests that for the efficient use of a given quantity of inputs, the agricultural sectors should produce up to 111.85% of their crop output and 113.41% of their animal output.
Another advantage of the DEA analysis is its ability to identify the strengths and weaknesses within a set of inputs and outputs through the values of their optimal weights. Lower weights signal the factors, which had a negative impact on efficiency. On the other hand, higher weights signal factors with a positive impact on efficiency. When we looked at optimal weights obtained by solving the linear programming problems, we found that during the whole analysed period, the "Total Utilised Agricultural Area" was the weakest factor on the input side. The "Crop Output" was the strongest factor with a positive impact on efficiency. The reason we used the analysis through optimal weights for the identification of strengths and weaknesses instead of the regression analysis was to highlight the benefits of the DEA models.
CONCLUSION
The objective of this paper was to investigate and compare the relative technical efficiency of the agricultural production in the European countries at the national level. To reach this objective, we attempted to answer the following research questions: "(1) Is the agricultural sector in the EU performing efficiently? (2) Has the efficiency of the EU agricultural sector changed over the last several years? (3) What are the main sources of inefficiency, and is there any way of improving the efficiency of the agricultural sector in the EU?"
We investigated efficiency using both the input and output-oriented models using the assumption of a variable return to scale in 27 agricultural sectors of the European Union (EU) countries during the period 2007-2011. The results showed that, in average, the agricultural sector in the EU performed efficiently, as evidenced by the relatively high values of the average input and output efficiency. There were 13 agricultural sectors, which were determined to be relatively technically efficient in both models during the whole analysed period (Belgium, Denmark, Greece, France, Hungary, Ireland, Italy, Malta, the Netherlands, Romania, Finland, Sweden, and Slovakia). The lowest efficiency was observed mainly in the agricultural sectors in Slovenia and Poland. In the analysed sample, there were also countries, which were observed to be relatively efficient at the beginning, but during the analysed period they lost their efficiency and became inefficient. The agricultural sectors in Bulgaria, the Czech Republic, and Latvia belong to this group. On the other hand, the agricultural sectors in Estonia and Finland moved from the inefficient group to the efficiency margin. "Relatively" means that these agricultural sectors were efficient within the analysed group of countries, taking into account the specified input and output variables. If other variables were used for the analysis, or if we changed the number of the analysed countries, the results of the efficiency measurement could be quite different.
The efficiency of the EU agricultural sector has changed over the past few years, and in both models it could be seen that the efficiency has generally decreased over time. The average input efficiency at the beginning of the analysed period was 95.96%, indicating that the agricultural sectors had to improve their efficiency in average by 4.04%. In the last year, this efficiency reached 93.23%. The average output efficiency was considerably lower than in the inputoriented model. The output efficiency at the beginning of the analysed period was 90.82%, and in the last year it declined to 87.73%.
We have also found that the main source of inefficiency, while taking into account only the input and output variables, was the "Total Utilised Agricultural Area," and that the "Crop Output" had the strongest positive impact on efficiency. By calculating the optimal values for the input and output variables of the inefficient agricultural sectors in the EU, we have found that to improve the input efficiency at the given quantity of outputs, it was necessary to reduce the value of the input "Total Labour" in average by 6.18%, the "Total Utilised Agricultural Area" in average by 14.45%, and the "Total Assets" in average by 5.93%. Using the output-oriented BCC model, it was determined that for the efficient use of a given quantity of inputs, the agricultural sectors should doi: 10.17221/107/2014-AGRICECON produce up to 111.85% of their "Crop Output" and 113.41% of their "Animal Output."
The answers to the analysed questions may be beneficial to three main constituencies. The knowledge of the level of efficiency is important to agricultural firm managers, since it reflects the quality of daily operations in utilising inputs and outputs, and other decisions can be based on this knowledge. Policymakers are the second group that may benefit from this information, because they can use it to compare the agricultural sector's performance before and after any regulatory changes took place, and consequently they can evaluate if the changes were beneficial to the agricultural sector or not. Finally, researchers can also benefit from a paper analysing the efficiency of the agricultural sector. They can use the previous studies in this area to observe a gradual development in the measuring techniques of efficiency, which may enable them to identify gaps in the research.
In our study, we analysed the relative technical efficiency of agricultural sectors using the basic DEA models with the criteria described in the previous section. The term "relative technical efficiency" reflects the ability of an agricultural sector to obtain the maximal output from the given set of inputs within its group and the criteria used (input and output variables). The findings of this paper should be updated on a larger scale, for example using all European countries, in order to investigate the evolution the efficiency of the EU agricultural sectors in a larger set of the surveyed countries. The future analysis may also benefit from using the DEA models with the information about prices to evaluate the overall economic efficiency in the form of cost, revenue, or profit efficiency. Other benefits of the future analysis may also include the examination of the impact of variables beyond the inputs and outputs used in the DEA models. The impact of various factors such as the technology, the relative factor abundance, the institutional and policy reforms, the market environment, and other on the relative technical efficiency or the overall economic efficiency of agricultural sectors in the analysed countries can be analysed through the regression analysis.
